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I. Introduction
Ormoc is a coastal city, located in the northwestern 
part of Leyte, Eastern Visayas. The name of the city was 
derived from  the Visayan term ‘ogmok’, which means 
lowland or depressed plain. It is a 1st class independent 
component city recognized as a pioneer city of Leyte, 
and the first non-provincial city in the country. It is 
bounded on the northwest by the towns of Matag-ob 
and Merida, in the north by Kananga, in the northeast 
by Jaro, Pastrana and Dagami, and in the south by 
Albuera. The high Mountain Mount Mindiwin separates 
Ormoc from the eastern portion of Leyte. The Ormoc 
Valley supply water for the town and stretches from 
north-northeast to south-southeast with numerous 
rivers and streams.
At present, Ormoc City is experiencing steady progress 
with continuous modernization programs. The city 
serves as an economic, cultural, commercial and 
transportation hubs in Western Leyte. It is the agro-
commercial and industrial gateway to Eastern Visayas, 
and is a popular jump-off point for Cebu City, the rest of 
the Visayas, and northern Mindanao. The fast-growing 
economy and accelerating business in the city caused 
a significant increase in local populations. The fast 
development was largely attributed to the activities 
spawned by the Philippine National Oil Company 
(PNOC) Geothermal Power production project in 
Tongonan. The development accommodates the rising 
number of people and businesses in the area. 
There are 110 barangays in Ormoc City, 41 are 
classified as urban and 69 are rural. Of these, 16 rural 
and urban barangays are situated in coastal areas. The 
Philippine Statistics Authority (PSA) Population Census 
in 2015 reported a population of 215,031 with 50,341 
households. The growth rate in the city is estimated at 
2.17 % in 2000-2010 census and increased at 2.26 % 
in 2015. In 2016, the city had a projected population of 
219,891 with 51,479 households.
Ormoc City has the largest land area (46,430 ha) 
in the province of Leyte. Half of the lands are in 
mountainous and hilly areas. Agriculture is the main 
use of the land, which comprises 26,298 ha (56.64 %). 
The city has 15,034 ha (32.38 %) of forest lands and 
2,672 ha (5.75 %) of commercial areas. Areas classified as 
special land use such as the airport, mangroves/swamps, 
mineral areas and open grasslands constitute 2,424 ha 
(5.22 %; Rañolas 2016). According to the Environment and 
Natural Resources Division (ENRD – Ormoc; undated), 
the mangrove/swampland area is estimated at 935 ha, 
around 191 ha of it are within the Community-Based 
Forest Management (CBFM) area (Fig. 1).
Importance of Mangroves
Mangroves provide shelter and nourishment to various 
species of birds, mammals, molluscs, crustaceans, and 
fishes. They also provide coastal protection, erosion 
control, sediment stabilization, flood regulation, 
nutrient supply, and waste treatment. In the Philippines, 
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Figure 1. Map of the mangrove area in Ormoc City, Leyte (derived from Mangrove Ecosystem 
Infographics, OML Center).
II. Status of Mangroves
Mangrove assessment was conducted in 1992 by U.P. 
Visayas Foundation (1994). The mangrove forests in 
Ormoc City are situated in Brgy. Naungan, Brgy. Lao, and 
Brgy. San Juan with small patches in Brgy. Bantigue. 
The mangrove cover in the Naungan-Lao-San Juan 
zone is estimated at 726 ha (Ormoc ENRD, undated). 
The site covers a vast expanse of mangrove, but it is 
being encroached. Most mangroves were converted to 
fishponds. Along the coastal fringes are natural stands 
of Rhizophora, Sonneratia, and Avicennia spp. while 
the inland areas are covered with nipa, bamboo and 
coconut plantations. 
the combined direct economic value estimated for 
mangrove wood and fish products range from USD 253 
to USD 1,396 per ha per year (Melana et al. 2005).
The coastal communities in Ormoc Bay have high 
regards on mangroves as it provides them food 
source, housing materials, and livelihood (through nipa 
shingles). Ninety percent of the community go to the 
mangrove forest to harvest products for construction 
material, fuel, food and other purposes (Juario & Ontoy 
2005). Some faunal species found in mangroves 
contribute in the livelihood and daily food consumption 
of the locals. Eighty-six percent (86 %) of the people are 
involved in gleaning as a source of food and income.
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Mangrove Forest Profile
A reassessment of the mangrove forest in Ormoc Bay 
was conducted in 2001 (Juario & Ontoy 2005). A total 
of 18 species belonging to eight families were identified 
along Ormoc Bay. The mangrove species recorded 
were: Acanthus ilicifolius, Aegiceras corniculatum, A. 
floridum, Avicennia marina, A. alba, A. officinalis, A. 
lanata, Bruguiera parviflora, Ceriops decandra, C. tagal, 
Excoecaria agallocha, Nypa fruticans, Rhizophora 
apiculata, R. mucronata, R. stylosa, Sonneratia alba, 
S. caseolaris and Xylocarpus granatum. There was 
no distinct zonation observed in any of the sampling 
sites. This can be attributed to the narrow differences 
on the substrate types and physico-chemical factors. 
In 2001, mangrove tree densities ranged from 3,020 
trees ha-1 (Benabaye) to 46,234 trees ha-1 (Puerto Bello-
San Juan; Table 1). However, this was 50 % lower than 
the previous report in 1992. There was a decrease in 
tree basal area (BA) due to the harvesting of 
larger trees (1992: 9.59 – 42.22 m2 ha-1; 2001: 8.44– 
22.41 m2 ha-1). The large decrease in BA was more 
prominent in areas with coastal inhabitants (e.g. 
Puerto Bello – San Juan, Naungan and Tahusan Islet) 
than those in less populated areas (Benabaye and 
Calunangan Points, Merida). Despite the anthropogenic 
disturbances, species diversity increased in 2001 and 
may be due to the replanting efforts. Among sampling 
sites, Naungan (a mangrove forest reserve) had the 
highest diversity. The sapling and seedling densities 
have been an important measure in assessing the 
regenerative capacity of an impacted mangrove 
ecosystem (Duke 2001). In all sampling sites, seedling 
densities ranged from 360 to 84,921 seedlings ha-1 while 
sapling densities ranged from 397 to 4,831 sapling ha-1 
(Table 2). Avicennia and Rhizophora species have the 
highest regenerative capacities while other genera 
were below 50 %, indicating low turnover rate.
Table 1. Tree density (ha-1) and basal area (m2 ha-1) of selected mangrove genera in five sampling sites in Ormoc 
Bay during the 1992 and 2001 surveys.
Genus Benabaye, Merida
Calunangan, 
Merida
Puerto Bello, Merida/ 
San Juan, Ormoc
Tahusan Islet, 
Ormoc
Naungan, 
Ormoc
1992 2001 1992 2001 1992 2001 1992 2001 2001
Density 
Avicennia 2,580 641 1,400 677 4,765 563 14,700 2,308 2,106
Aegiceras 40 18 - - 18,740 5,284 100 542 17
Bruguiera 180 14 - - - - - - -
Ceriops 280 863 - 2,167 5,560 33,463 600 3,725 695
Excoecaria - 19 - - - - - - -
Nypa - 18 - - 66,820 6,814 10,000 4,842 4,897
Rhizophora 6,620 1,330 5,800 1,017 40 6 300 30 167
Sonneratia - 116 3,200 503 1,145 104 5,500 333 216
Xylocarpus - 1 - - - - - - -
Total 9,700 3,020 10,400 4,364 97,070 46,234 31,200 11,780 8,098
Tree basal area
Avicennia 10.60 8.91 4.10 5.22 1.74 2.46 5.14 5.74 12.18
Aegiceras - - - 0.02 5.57 6.43 0.02 - -
Bruguiera 0.07 - - - - - - - -
Ceriops - 0.92 - 0.07 1.89 0.69 0.43 - 0.02
Excoecaria - 0.06 - - - - - - 0.15
Rhizophora 4.98 5.95 2.40 3.79 0.02 0.01 0.14 - 0.57
Sonneratia 26.57 6.57 27.80 11.02 3.95 0.52 3.86 2.69 0.66
Total 42.22 22.41 34.30 20.12 13.17 10.11 9.59 8.43 13.58
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In 2014, mangrove assessment was conducted in 
three coastal barangays: Brgy. Lao, Brgy. Naungan 
and Brgy. San Juan. This assessment was conducted 
by students from the Visayas State University in 
collaboration with a non-government organization 
(NGO; OXFAM Report, undated). The survey covered 
ca. 403 ha of mangroves excluding fish ponds (133 
ha). A total of 17 mangrove species belonging to eight 
families were found, namely: Acanthus ebracteatus, 
Aegiceras corniculatum, A. floridum, Avicennia marina, 
A. alba, A. officinalis, A. rumphiana, Bruguiera cylindrica, 
Ceriops decandra, Excoecaria agallocha, Lumnitzera 
racemosa, Nypa fruticans, Rhizophora apiculata, R. 
mucronata, R. stylosa, Sonneratia alba and S. caseolaris. 
This was one species lower than the previous survey 
but recorded two new species: Avicennia rumphiana 
and Lumnitzera racemosa. Among mangrove species, 
A. marina had the largest BA and highest importance 
value (IV). This species is known as one of the ‘front-
liners’ of the forest with intricate root system and 
pneumatophores allowing them to withstand strong 
waves and winds. Contrary to the early reports of no 
pronounced species zonation (Juario & Ontoy 2005), 
the recent report documented distinct mangrove 
Table 2. Seedling and sapling density (ha-1) in five sampling sites in Ormoc Bay during the 2001 survey.
Sampling Sites Seedling Sapling
Benabaye Point, Merida 2,551 832
Calunangan Point, Merida 1,813 520
Puerto Bello, Merida - San Juan, Ormoc 38,071 1,345
Tahusan Islet, Ormoc 360 397
Naungan, Ormoc 84,921 4,831
Total 127,716 7,925
species dominating different zones. The seaward 
zone is usually a mix of Avicennia-Sonneratia while the 
middle zone is dominated by Avicennia-Rhizophora and 
the landward zone dominated by Avicennia-Aegiceras-
Bruguiera-Ceriops. This mangrove zonation was largely 
affected by the sediment quality, tidal inundation 
and other physico-chemical conditions (e.g., salinity 
and pH). The survival of the mangrove species relies 
on their reproductive potential (i.e., sapling and 
seedling). In all areas, sapling and seedling densities 
were relatively high at 2,000 – 5,000 saplings ha-1 
and 4,800 – 19,700 seedlings ha-1, respectively. The 
presence of these saplings and seedlings is indicative 
of the recruitment and regenerative capacity of a 
mangrove ecosystem during adverse environmental 
conditions (e.g., typhoon).
A more recent study was conducted by Carlos 
et al. (2015) that evaluated the resiliency of Typhoon 
Haiyan-disturbed mangroves in Tacloban City and 
Ormoc City (in Leyte), and in Quinapondan and General 
MacArthur (in Eastern Samar). Mangroves in these 
areas were damaged by storm surge and strong 
winds. Species belonging to the genera Rhizophora, 
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Figure 2. Mangroves that recovered from Super Typhoon Haiyan: (A) Avicennia and Sonneratia spp. 
showing refoliation and coppicing; (B) mangrove trees having intact stands and refoliation (pictures 
from Carlos et al. 2014).
A B
Sonneratia and Avicennia dominated the mangrove 
forests in all sites. In Ormoc City, R. apiculata and A. 
marina dominated the seaward zone with tree density 
of 2,713 trees ha-1 and 2,528 trees ha-1, respectively. 
These trees were relatively taller (Rhizophora = 8.43 m; 
Avicennia = 10.63 m) and with bigger diameter 
(Rhizophora = 0.07 m; Avicennia = 0.15 m) as compared 
to the other species. High vegetation resistance of 
these genera was observed in Ormoc City (Rhizophora 
= 129 cm2 ha-1; Avicennia = 655 cm2 ha-1). Six months 
post-typhoon mangrove assessment showed signs 
of vegetation regrowth through refoliation (Fig. 2). 
However, the regrowth of affected mangroves appeared 
to be genus-specific, wherein Sonneratia and Avicennia 
species exhibited faster refoliation and coppicing. 
Furthermore, seedling recruitment rate varied among 
mangrove genera and Haiyan-affected areas. After six 
months, Ormoc City had the second highest seedling 
recruit (~3,000 seedlings ha-1) dominated by Avicennia 
species. Overall, the study emphasized higher relative 
vegetation resistance and seedling regeneration 
potential of Sonneratia and Avicennia.
Associated Macrofauna
Early mangrove assessment in Ormoc Bay reported rich 
diversity of mangrove-associated macrofauna. Some 
of the known fauna includes mollusks, crustaceans, 
and echinoderms (U.P. Visayas Foundation 1994). 
A more recent survey in 2014 (OXFAM Report) identified 
a wide variety of macroinvertebrates that inhabits 
the mangroves (Table 3). The macroinvertebrate 
assemblages are composed of gastropods (77 %), 
crustaceans (21 %), and bivalves (2 %). All are 
ecologically valuable with some economically 
important species such as Telescopium telescopium, 
Cerithidia spp., Nerita spp., and other bivalves. A total 
of 26 species was identified. Species richness was 
higher in denser mangrove forests (for example, Brgy. 
San Juan and Brgy. Lao) and lower near fish pond 
areas (Olor 2015). Habitat fragmentation due to the 
conversion of mangroves to fishponds and coastal 
reclamation by informal settlers negatively affected the 
associated macrofaunal community (Fig. 3).
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Table 3. Density (indiv. m-2) of associated macrofauna in three mangroves sites of Ormoc City.
Macrofauna Brgy. San Juan Brgy. Lao Brgy. Naungan Total
Gastropods 
Cerithidea cingulata 13.50 21.08 - 34.58
Cerithidea quadrata 7.34 1.42 14.78 23.54
Cerithidea obtusa 0.11 0.80 - 0.91
Cassidula nucleus 0.89 - - 0.89
Chicoreus capucinus 0.22 0.25 - 0.47
Conus sp. 0.11 - - 0.11
Littorina scabra - 3.01 0.33 3.34
Lophiotoma polytropa 0.33 - 0.11 0.44
Mitra sp. 0.89 - - 0.89
Nassarius olivaceus - 1.06 0.33 1.39
Nassarius sp. 29.40 2.17 1 32.57
Natica lineata 3.33 12.97 - 16.30
Nerita sp. - - 14.23 14.23
Nerita picea 12.39 2.16 - 14.55
Telescopium telescopium 0.66 1.47 5.83 7.96
Terebralia sulcata 1.22 5.21 3.77 10.20
Vexillum subdivisum - 0.11 - 0.11
Bivalve 
Circe scripta - - 0.11 0.11
Fuvia papyracea 0.11 0.11 - 0.22
Gafrarium pectinatum 1.78 0.25 - 2.03
Pteria penguin 1.00 0.33 0.84 2.17
Crustaceans 
Grapsid crab 0.33 11.62 3.38 15.33
Hermit crab 0.28 2.77 12.11 15.16
Unidentified crab 1.00 0.25 0.57 1.82
Uca sp. 3.08 2.78 4.17 10.03
Persamia bidens 1.39 0.25 - 1.64
Gastropods 70.39 51.71 40.38 162.48
Bivalve 2.89 0.69 0.95 4.53
Crustaceans 6.08 17.67 20.23 43.98
Total 79.36 70.07 61.56 210.99
Average 3.78 3.50 4.40 8.12
Species, n 21.00 20.00 14.00 26.00
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Figure 3. Informal settlers in Brgy. Naungan 
(A) produce garbage (B) that can suffocate 
mangrove pneumatophores (pictures from 
Carlos et al. 2014 and Bagay 2015).
A
B
Utilization of Mangrove
Mangrove resources are utilized in various ways 
(Table 4). Mangroves are used to supply local needs 
for fuel, fences, fish traps, etc. In the early 1990s, 
informal settlers started to inhabit mangrove areas 
that led to the overexploitation. Charcoal making 
became rampant for baking purposes which coincides 
with the significant decline in tree density from 1992 
to 2001. Because of this, almost all mangrove genera 
showed a decrease in tree density and BA except for 
Ceriops trees. The latter species may have been less 
preferred by loggers due to their smaller trunk diameter. 
Aside from cutting, mangrove forests were converted 
into fish and/or shrimp ponds.
Disturbance and Other Threats
Human-induced threats include conversion into 
fishponds, reclamation for residential purposes, 
unregulated mangrove harvesting, and construction of 
dikes. Other disturbances include gleaning, pollution, 
siltation, upland erosion, sand-gravel quarrying, and 
solid waste pollution. Early unregulated and illegal 
practice of mangrove harvesting caused 50 % decline 
in natural mangrove stands (Juario & Ontoy 2005). In 
addition, the occurrence of strong typhoons constrains 
the recovery of rehabilitated mangroves.
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III. Protection and Management
Mangrove density, diversity, and BA in Ormoc Bay 
have been greatly reduced since 1992 (Juario & Ontoy 
2005). To address this problem, government agencies 
and NGOs have helped rehabilitate the mangrove 
areas. The Naungan-San Juan Mangrove Planters 
Association (NSJMPA) together with the Local 
Government of Ormoc and DENR, pioneered the efforts 
in the conservation and rehabilitation of the remaining 
mangroves in Ormoc City. The program involved three 
coastal barangays:  Brgy. Naungan, Brgy. Lao, and Brgy. 
San Juan. Prior to the occurrence of Super Typhoon 
Haiyan, reforestation efforts were done by DENR and 
Ormoc ENRD. In the early 1990s, they started replanting 
mangrove seedlings in 119 ha bare muddy-sandy areas 
through the Family Approach Reforestation (FAR) 
Project. In 2000, the DENR granted the CBFM program 
to NSJMPA covering 191 ha of mangrove. In 2011, 
an NGP project was awarded by DENR which started 
the production of Avicennia and Rhizophora seedlings 
that were planted in 40 ha forest. Unfortunately, 
about 95 % of the reforested sites under the NGP were 
reported damaged by the typhoon. Infrastructures 
such as seedling nurseries and guard houses 
were also destroyed. Since then, several mangrove 
rehabilitation projects were given through Oxfam, 
UNDP (United Nations Development Program) and 
DENR (Table 5). The Ormoc ENRD has allotted 
PHP 3 million for mangrove rehabilitation program.
Table 4. The direct uses of the different mangrove species in Ormoc Bay.
Species Local Name Uses
Aegiceras corniculatum 
and A. floridum
Baras-baras Post for fish traps
Avicennia alba Bungalon House posts and other parts, fence, firewood, wood for sale
Avicennia marina Piapi Posts for houses, fence, firewood
Excoecaria agallocha Alipata Posts and other parts for houses, fence, pig pen, post for fyke 
nets “bungsod”/fish traps, timber, firewood, Christmas tree
Nypa (Nypa fruticans) Nipa Nipa roof and walling
Rhizophora apiculata,  
R. mucronata and R. stylosa
Bakhaw House posts, firewood fence, timber, pig pen/duck pen, 
Christmas tree, house décor, charcoal
Sonneratia alba and 
S. caseolaris
Pagatpat Wood for houses, fence, comfort rooms, firewood, 
pig pen, cow grazing
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Table 5. Historical timeline of mangrove rehabilitation projects and programs in Ormoc City.
Year Project donor/Source Project/Remarks
1989–1990 Family Approach 
Reforestation (FAR) Project
Started mangrove replanting in a 119 ha of 
muddy-sandy bare areas
1995 German Development 
Cooperation (GTZ) Project
Granted the community with mud crab culture and 
fattening livelihood project in collaboration with
 mangrove rehabilitation and restoration
2000 CBFM (Community-based Forest 
Management) by DENR
Granted the association with CBFMA No. 48187 
covering 191 ha of mangrove area; proceed with  
the implementation of Community 
Resource Management Framework Plan
2010 Community-based Forest Management - 
Comprehensive Agrarian Reform 
Program (CBFM CARP) Project
Developed 20 ha of the area as a nipa plantation
2011–2013 National Greening Project (NGP) Seedling production of Avicennia and Rhizophora species.
2014 OXFAM Project Cash-for-work through clearing operations inside the 
damaged plantation of NSJMPA mangrove CFMA area 
and construction of mangrove nursery
2014–2015 CBFM CARP Project Developed 10 ha of the area as nipa plantation; 
additional area was developed as bamboo plantation
2015 Philippine Coast Guard - Ormoc Started an adopt-a-mangrove plantation to 
rehabilitate destroyed mangrove stands
2015 United Nations Development 
Program (UNDP) Project
Granted with mud crab culture and fattening 
livelihood project
2015–2017 MBFDP Project Granted 105 ha for mangrove plantation comprising of 
8 parcels; maintenance and protection activity; changed 
Rhizophora to Avicennia/Sonneratia as preferred species 
for reforestation
2017 Naungan-San Juan Mangrove 
Reserve and Bird Sanctuary 
Ecotourism Site - LGU Ormoc
UNDP Project in collaboration DENR (Environment and 
Natural Resources Division - LGU Ormoc) making 
Naungan-Lao-San Juan Mangrove Forest as an 
ecotourism destination in Ormoc City
2018 Bottom Up Budgeting (BUB) 
Project - LGU Ormoc
Granted with BFAR funded mud crab culture 
and fattening livelihood project
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The Ormoc LGU together with NSJMPA established a 
171 ha Naungan-San Juan Mangrove Reserve and Bird 
Sanctuary. This mangrove eco-park is composed of 
116 ha mangrove, 15 ha inland saltwater body, 30 ha 
sea easement, and 10 ha foreshore area. This served 
as an eco-tourism site that enables local and foreign 
visitors to understand and appreciate the value of 
mangroves. The good collaborative efforts of NSJMPA 
with Ormoc LGU and DENR play a critical role in the long-
term conservation and protection of the mangroves. In 
addition, science-based mangrove rehabilitation and 
careful planning of its ecotourism potential are being 
practiced. Appropriate species are now planted (shift 
from Rhizophora to Avicennia and Sonneratia species).
IV. Summary and Recommendations
Ormoc City has a fast-growing population with 
accelerating business ventures that cater the needs 
of its citizens.  There is a need for sustainable 
development programs that will provide economic 
growth without compromising the ecological integrity 
of the ecosystem. The city has been endowed with 
rich terrestrial and marine resources. This includes a 
935 ha mangrove forest that covers three barangays 
(Brgy. Naungan, Brgy. Lao, and Brgy. San Juan). In past 
decades, mangroves experienced a drastic decline 
due to unregulated harvesting and reclamation for 
fish ponds or human settlement. To prevent further 
destruction and degradation, the POs started the 
rehabilitation and conservation efforts under the CBFM 
program. The mangroves are co-managed by the local 
government and the community, through the NSJMPA 
and in collaboration with DENR and some NGOs. Ten 
years after the implementation of the Fisheries Sector 
Program (FSP), changes in the mangrove diversity and 
density were observed in Ormoc Bay. 
The occurrences of natural disturbances hinder the 
success of mangrove restoration projects. Science-
based approach on rehabilitation programs should be 
practiced. To prevent further mangrove degradation, 
the following are highly recommended:
• Intensive Information, Education and 
Communication (IEC) campaign regarding 
mangrove biology, ecological and economic 
benefits, and sustainable use and management;
• Existing fish pond lease agreement inside the 
mangrove forest should be reviewed and re-
evaluated, and if expired, should be revoked;
• Implement a science-based restoration program 
wherein species that have high regenerative 
capacities (e.g., Avicennia and Sonneratia) should 
be prioritized for planting;
• Harvesting of mangroves (e.g., strip cutting) should 
be strictly regulated;
• Strengthen the collaboration of the NSJMPA and 
government agencies (e.g., DENR and BFAR) 
through LGU-Ormoc (ENRD);
• Provide alternative sources of livelihood to coastal 
communities relying on mangrove resources for 
food and survival;
• Support capability building programs (i.e., 
mangrove assessment and monitoring trainings) to 
local communities and LGU; and 
• Assess the contribution of other hazards such as 
fish pond dikes, siltation from quarrying and solid 
wastes to mangrove degradation.
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